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Possibility of Hot Water Supplying System Utilizing Multi Unused Heat Source in Residences

Zi I S
Yoshiyuki KAMIYA

Abstract

In this paper, a multi heat source utilization system for a residence, combining solar system and heat recovery
system from waste heat of bath use, is proposed to reduce energy consumed in a hot water supplying system.
Assuming a standard family with 4 persons, calculation of auxiliary heat of proposed system in Tokyo area were
conducted by changing parameters such as storage tank volume, solar collector area, supplying hot water temperature
for kitchen. It was shown that, with little effort of saving energy, proposed small system with 250! of storage tank and
3m® of solar collector decreases an auxiliary heat to about 1/5 of that consumed in hot water supplying system.
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Table 1 Schedule of hot water supplying load

Start 7:30PM
Season Winter | Midle Season
Running a Bath Quantity 200/
Temp. 44°C | 425TC
Start 8:00 PM
Season | Winter Middle Season Summer
Shower & Bathing | Quantity 60/ 661 144/
Temp. 39C 383C 37.7C
Start 7 . 00AM and 7 : 00PM
Mode Normal | Saving
Kitchem Season All Season | Winter
Quantity 58.41
Temp, 39°C | 25C
Start 6 . 00AM
Mode Normal Saving
Lavatory Season All Season Winter
Quantity 561
Temp. 38°C ] 25C

Table 2  Specification of system component

Collector| 1=0.81-5AT/I, Flow Rate : 1//(m’ min)
H.S.T Temperature Selective Heat Storage Tank
HEX KA=1kW/deg
Heat Recovery: 5l/min (Primary & 2ndary)
Heat Release :10//min (Primary & 2ndary)
AUX Gas Water Heater
Bathtub 2001

DELUTEELRE. Xk, EEHERES 20mm OAFL >~
HEWBREMPABEN TS EDE L.

(3) BB OMEEL BRGSOV REEEALE
I OBAS BRI IC F — R & U, NEET L — B EARE
BERZEELTWS. K7 ORI OBEHMOBEETH =
0.75 BEAZBELLTe=3 &L /=, BFRHZ 40
BEEZT G, GEREL, RNO)ED K4 ZREL.
2B, BENFOBREZDEOREIZ 40CELE.

Fie, DB HEKBRERIZDWTE, K-7 OBEENO
BHEB I OERUOARNBOREZEZEREL Ty =
05 &L, HEKREIZHOKZEOREKTEZERL T, 35C
E LT, BSSHUR T SR, BUEINNE L OB I B
BADMMBEEN bCITRo RS E Uz, B, KEK
BERGEREORBRAICE > TRESL D, HOWY
NGB ERAWTEELE.

5. HEHRBLUER

DT ostEMART, MEBERNARIRERICHGIN
IERETHD, EINEEDIUCEREICITERENS OB
BREHEED.

5B R T ATOHMBREMBE DHI

ERRAR 300 | DREDV—F—YXAFALT, EBH
MEB(LESEREEAD, BRE—REBIIE—RTOR
BECEUBEMAROHERREEZN-9 1RY. REMERK
MAEL 02 LERBNE 050, MBNEFRINARI
DIairn. Fir, BLXNF—E— ROEHABITEET
— ROZHICHARTARNA, FOETEREMBOEMIC
LokE<<haERICHS. THZAMERICE SRS
DEDEEEOREDNEREEZ SNS.

Vol.30, No.5

O Auxiliary (Kitchen and Lavatory)| |
Auxiliary (Bath)
# Solar

(G}

Heat

Normal Mode Saving Mode
Fig. 9 Details of heat for solar hot water supply system

1

6 L 3 Recovery (Bath Floor)
r {7 Recovery (Bathtub)

14 [ N Auxiliary (Kitchen and Lavatory)
F B4 Auxiliary (Bath)
[ B Solar

12 F

10

{67

Heat

Fig. 10 Details of heat for proposed hot water supply system
X-3 OWEET— REEFLRE— FOHETIE, BETHA
HITHATIRE - AFFGHANE 28% ICEXTRDTEL.
LN T, BILRNF—E—RETBHIEITLD, BAF
Vel OB BRIMB B ORANKREN. e, ATXE
— RTIRIBABBANEZBLI T TRV, BFEIR
FLATORENENDEEIDRL, AREEICHT5E
INATRERB OEIG 2L < THIEMHIR/RTES.

5.2 AT ALEER

K-10 & AT LITDWTD, BREBLARNESX
DEBEE AR ONRERT. FFERELRE-REL,
%1 D&M TEREA R 300/, ERER 2’ BV 4m® D
BETHD. BENZITY LK DERBICPETT
3, S-1~8-3 TIZBENSFROBNVICI2ERBORL
Vs <, BAEIN A ASKEVE B BABUINFA R D BRI
DRINB.

S-1 & 82 BHET B &, S-2 TIEEEBUFICHHEKER
ERETLANED, EEAENEN. S-3 B¥nEEk
BMEINENAED 1 555% HD TS, S-2 SHELT
BRI KBEINENRD T 2720, HUEEMEAE O
[ YA N

BT 2m® & 4m? THEFT 2 &, EREROBEMICK
o TREIEITP0RAT 54, EREIIAEICEMNT S
728, BEEEMBREIL ED L AT LD 35~40% R E D
T3, AFELETIIERHERD 3000 EREVWI ENG,
EMEEOBIMNCL Y, BENEMOERENRENS <
50, BEINBARIIEDTS.

KT AL F—




A =AT

HENRIEMBBON, BF - BREAM S0, S-1 TRE
FELTWBA, §2-83 TldfREa<izsd. S0 7T, #
DHBAMPRET IR A TERN T b ThWinzd
BRMNORBN DV, S-1 TRABICH - ZENEE
PEET 5720, MMBFN#RZIEAIL, S2-53 T
ATHOERABENZ N &G, ERMNRENZ 5IZE
{BBDTH5.

5.3 ZEBETHRLEAEBOVE

FRFFE T, FEWBHIKD S OBRERIZDWTHREL

7. LaL, ZhidAskiegamEgx 2w, ULrblil
EOB L F-FBH0NEENE, gk AN
B3, X512, K-10 OFER? 5 BHEWBHEKBEIT
IR HEKRBEIIZ B3 - TIThN b7, T EF5 T
3 (BIREREARNNS WERID) BEYokEINEE
EROIEHIEICAD. FITS2IIDWT, BE8NA
BEB LS ERGEOEME & FINERED Z UHENEREMN
BMBEOTL BRI,
MWEBEREREDXE [K-11128-2, £HEE 2m*O&
ZFOMREERT. ERE, AENEIIERNAROEMIC
L OEIT BERIZH B, 300/ BLETRERNIEEITDH
<20, FNLT TIRERIEIMAEIIEML T3,
S-2 TIHBERE S FHAIOREEZZE L WEL TV,
LAMAENERVBI VD DIINWES, ERRHUKEN 1
EHA D S ENE S HERBI OB EZEN/NE <7D, BEIX
BIIEADT 5. £, ERNAENEEREVEI D ZVWES,
WEOBREERE LW, BEREIZZ LR
5,

EHBICHLTH, ERHEENEEVERLDDNG
B HRNBED EANKENT ENSERPRIIETTS.
LERMARNERD BV SWVWESIE, WICEE RN
<, BRERE< 5.

QEREROEE K12 KK-11 ORGTERAEHE
BRI A-FIILERMAR S BBENREORGE
RY. BEAEROEMICLD, BREEENSEVRLD
RREV 200~250 [ LA ETIIEBEUR BB OB Ik
FIZDB<RBEEICH D, EREBOMMICH LT,
ZOBEEND 72D RO THCERHEENRE W
KBEILTWA. LT, ZBRMERIIAEARLD
PRLNEENEYNEEZILSND.

5. 4B RT A

VI B ATFLATHBRARNREBZHVIES
I3, BREEEKESTEIEICLDERTES. L
U, B AFLFHRENETY 2 &ICk D, BREREE
MELSTES. K13 ICEBMWAR 2500 O S-2 T, £AH
M om® & 3m” DB E DA JIFIARBNRERT.

MBATIEMZEZBUCTCEETSDON, KEBE-EED
EZREBICREH S BOERVNSS. BEY—5—I R
TLTRIDEEZEE L TKBE#EEEEL, REHEH

Heat [GI]

16 ¢
r{ ORecovery (Bathtab)

19 Gy (i o Lavion)
F| B Solar

12 E

10

8 b

6 b

4

2

0

150 200 250 300 350 400
Volume of Heat Storage Tank  [/]

Fig. 11 Relation between details of heat and volume of

heat storage tank

05 ¢
_ 04 f
3 Z \
20'3 e Collector :2m?
< 02 | = 4
) r
g - F
g 0.1 3 8-2, Saving Mode, :2m? f
0 S
100 150 200 250 300 350 400
Volume of Heat Storage Tank [/]
Fig. 12 Relation between details of heat and volume
of heat storage tank
2 ¢
18 E [JRecovery (Bathtub)
- A Auxiliary
1.6 @ Solar
14 ; - S-2,:2501, Saving Mode , :2m? I‘
5 12
- 1
3 E
o 0.8 F
0.6 E
0.4 B
0.2 [
ok
1 2 3 4 5 6 7 8 9 10 11 12
Month
a) Collector:2m®
2f
E ORecove thtub)
18 E Au)dliar;y (B
1.6 ; . B Solar
1.4 ; . m“[ S-2,:250! , Saving Mode , :3m? l‘
3 12 .
5 1 ; .
S st
= 08 Z.
m;é.
04 F ‘
o B
N
1 2 3 4 5 6 7 8 9 10 11 12
Month
b) Collector:3m*

Journal of JSES — 54 —

Fig. 13 Details of heat consumed in each month

2004 4




FEE R ERF ABRA AR S ~ A 7 L O RN

R T D C S EARICV AT AR BERET 5. KB
#RAREHTDE, YATLPRES B> TI =0y
WX RBEL 5B, EEORKVNEEICES. JhC
U, BVATLATRERER 2m* DG, BFLLFOD
ERBOENERNE I2D, AMDLVAFITBNT
HERDEIGNPPDR<RBEHO0, SRR EHEINE
OEEIHBBEIREX O T REN. RAERK 3m’ D
B, PREZORKONBDOLENDZBOD, KBOER
g o #SEIE D X OHBREMARITIZEEL W X T A
Lind. BIAFLTIE, FERBARICHT 5 HBRR
mABOE S Z, REER 2’ T 30% LI TIZ, 3m® T
135 20% ICIAD ZEMVRETH S, THIT, BEEREN
9~3 m* E/AhNSWesd, BEREEICHEBRETHD,
ARbLEL RS,

5.5 BIAMREDORE

RO ald, BRHHEREEEREICEDENTS. K
14 ICEEVHATE 200/, BEEE 2 m* D $-2 T, B
BEENTA—FILEGEED o CERE, BUMBRFENAR
BIOEINBEOBERZEZRT.

a DEIMCL D ENEREISHEML, SREBIUHER
EMMARIIREDT S, ZOERERE/DMIEINEEORMN
L O/NETWedD, HUREMSAEIENT 5. BRENE
12, BTHRMENBILL T etk > TEETESLN, £
HEB I HENAF AR IZESHIMRRIC L > THE TR
5. R, B - R ARSHEEOMRE 2 BB & F
CELEREDIZEDHDT, BREENENEERTO
BB LHERNN S ORRBNELRED, BHAEN
iU #ERENBEN DB 5.

BN WSS ICEINREE L < T2 01T,
EREE/NS<TBIEICE>Ta Bz RESEDOLEN
H5. LdsT, ENFOBELEERTHIE, BEFRH
D TRENT S ENENTHS.

5.6 B FORBES

FHFETIE, BECHRES 1 B TREIRET> TWEN, B
SHBOBHRSICLY, ERMNIOARKNTRAT 28
BH5. LHL, B8 LI OBBITIIHEA OB Huls
ENLTHAZMBALTWAEDT, INNERINDER
BIEEICEK Y. F, ERARINES WD, 1 B0
RO TEBMNIIHERT R EFEAEANEDD, M
FORFBILICbEMEERA LSS, A5, EFICBL
TIIEBBENE < 550, T X 5EHERNORE
MRBEETES. UL, WITIC U THBEINARSS
IR DORIA & AT B M7 5 DN R IC & B ERERA
DIEAKDFAZB T 5 Tk B LOEBANOHE D
EARB T2 TREMBEICRD, INS5IISBRORE
TH 5.

Vol.30, No.5

7 :
j\ Solar i
6 Kd=05 W KA=1 kW/deg —]|
e, =]
5
=
94 ery
b 4 Reco‘i/ [
T 3f i
2 Auxiliary
1 -{ 8-2,:200, Saving Mode, :2m? }
N
0 0.5 1 15 2 25 3

a

Fig. 14 Influence of flow rate in heat recovery
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